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Endophytic mycoflora of inner bark of Azadirachta indica A. Juss 
Endophytes are microbes that colonize the 
living internal tissues of plants without 
causing any immediate overt negative ef-
fects1. They are a largely unexplored com-
ponent of biodiversity, especially in the 
tropics. Endophytic fungi have been iso-
lated from leaves, stems and roots of woody 
plants in the temperate regions and the trop-
ics2–4. They have a protective role against 
insect herbivory and many are potential 
producers of novel antimicrobial secondary 
metabolites5. Endophytes are constantly 
exposed to intergeneric–genetic exchange 
with the host plant. Isolation of a potent 
anticancer agent, taxol from Pestalotiopsis 
microspora, an endophyte of the yew tree 
and the phytohormone-producing fungus 
from rice plant, Gibberella fujikuroi sug-
gests the potential of endophytes as a source 
of useful metabolites6,7. 
The current study was carried out to iso-
late and identify fungal endophytes from 
living symptomless inner bark tissues of 
neem (Azadirachta indica A. Juss), which 
is an indigenous medicinal plant in India 
and Africa. Neem is an evergreen tree of the 
tropics and sub-tropics belonging to the 
family Meliaceae. It is widely used in Indian 
traditional medicine for various therapeutic 
purposes as well as the source of agro-
chemicals for many centuries. The bark 
extract has been scientifically investigated 
from the past two decades for anti-bacterial, 
antipyretic8,9, anti-inflammatory10 effects 
and against skin diseases such as eczema, 
burns, ulcers, herpes, etc.11. Based on the 
rec nt claims that endophytic microbes 
may play a key role in therapeutic prop-
erti s of plants, we postulate that the healing 
properties may be due to the secretion of 
metabolites from the endophytes residing 
in he bark. 
Bark samples from a neem tree growing 
i  Mysore were obtained by cutting the 
tree bark at 1.5 m above the ground level 
and 1–1.5 cm depth with ethanol-disinfected 
machete. Approximately 5 ´ 5 cm bark 
pi ces were taken for the study. The samples 
were processed within 24 h of collection. 
Surface sterilization of bark sample was 
done by immersing the bark pieces in 70% 
(v/v) ethyl alcohol for 1 min and 3.5% 
(v/v) sodium hypochlorite for 2 min and 
rinsed three times in sterile distilled water 
for 1 min12. Excess water was blotted in an 
airflow chamber. The outer bark was re-
moved and the inner portion containing 
the cortex was carefully dissected into bits 
(1.0 ´ 0.2 cm). 200 segments were plated 
on water agar medium (15 g l–1) amended 
with streptomycin (100 mg l–1) and incu-
bated in a chamber for 21days at 12 h light/ 
dark cycles at 22°C13. The plates were 
monitored regularly for the growth of endo-
phytic fungi. The hyphal tips that grew on 
surface-sterilized bark pieces were iso-
lated onto potato dextrose agar (PDA). Each 
fungus was assigned a number and stored 
at 4°C. Endophytic fungal strains were identi-
fied based on morphological characters 
using standard identification manuals. All 
the endophytic isolates were documented, 
maintained in cryovials on PDA layered 
with 15% glycerol (v/v) and stored in –80°C 
freezer (Cryo Scientific Pvt Ltd, Chennai) 
at the Department of Applied Botany and 
Biotechnology, University of Mysore. 
The per cent frequency of occurrence14
was calculated as the number of bark seg-
ments colonized by a specific fungus di-
vided by total number of segments plated ´
100 and dominant endophytes15 were cal-
culated as percentage colony frequency 
divided by sum of percentage of colony 
frequency of all endophytes ´ 100. 
A total of 77 endophytic fungal isolates 
belonging to 15 genera were isolated from 
the inner bark of A. indica. The coloniza-
tio frequency was 38.5% (Table 1). The 
fungal composition included 71.4% of hypho-
mycetes, 18.2% of coelomycetes, 6.5% of 
ascomycetes and 3.9% of sterile mycelia. 
In the tropics, only a few studies have 
been carried out on endophytes of tree 
species16. Rajagopal and Suryanarayanan17
ave investigated the endophytic fungi in 
the leaves of A. indica. These studies have 
shown the effect of leaf tissue type, site 
and seasonality on endophyte assemblages 
and colonization. They recorded only Fu-
sarium spp. and some sterile fungi. We 
hav  recovered endophytic genera like 
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Curvularia, Cochlonema, Gliomastix and 
Verticillium spp., which are reported as 
endophytes. Trichoderma, Penicillium and 
Pestalotiopsis spp. were the most domi-
nant endophytes isolated in this study. 
Endophytic genera such as Phomopsis, 
Phyllosticta and Xylaria are commonly 
isolated from tropical and temperate re-
gions12. Some species of Fusarium are 
pathogenic to crops, since some phytopa-
thogenic fungus can be modified by  
mutation to grow as a non-pathogenic endo-
phyte18. 
 Suresh et al.19 reported the presence of 
limonoids in the leaf of neem as antifun-
gal and perhaps this is the reason for a 
low score of endophytes, as reported by 
Rajagopal and Suryanarayanan17. The occur-
rence of endophytes seems to be influenced 
by seasonal variation20. The occurrence of 
fungal endophytes is mainly influenced 
by environment and type of host tissue2.
Fungal species like Trichoderma re re-
ported to have growth-promoting activity 
when cultivated with rice seedlings21. 
Penicillium spp. have been found to pro-
duce important antibiotics, which eaken 
or kill bacteria and other organisms that can 
cause disease. P stalotiopsis spp. obtained 
as endophytes in the Himalayan yew (Taxus 
wallichiana) produce taxol, an important 
chemotherapeutic drug used in the treat-
ment of breast nd ovarian cancers22. We are 
c rrently pursuing fermentation of thesemi-
crobes to obtain the secondary metabolites 
to facilitate screening against therapeutic 
targets as well as against economically i -
portant plant pathogens. 
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Table 1. Endophytic fungi isolated from inner bark of neem (Azadirachta indica) 
 No. of Colonization Dominant 
Endophytic fungi endophytes frequency* fungi 
 
Ascomycetes 
 Chaetomium crispatum  1 0.5 1.3 
 Chaetomium globosum   4 2.0 5.1 
Coelomycetes 
 Pestalotiopsis spp. 12 6.0 15.5 
 Phoma eupyrena  1 0.5 1.3 
 Phyllosticta spp.  1 0.5 1.3 
Hyphomycetes 
 Acremonium acremonium  1 0.5 1.3 
 Aspergillus flavus  4 2.0 5.1 
 Aspergillus niger  5 2.5 6.4 
 Aspergillus oryzae  1 0.5 1.3 
 Cladosporium acaciicola  1 0.5 1.3 
 Cladosporium cladosporioides  3 1.5 3.9 
 Cochlonema verrucosum  1 0.5 1.3 
 Curvularia lunata   1 0.5 1.3 
 Fusarium clamydosporum   1 0.5 1.3 
 Fusarium moniliformae v r. subglutinans   2 1.0 2.6 
 Fusarium oxysporum   1 0.5 1.3 
 Fusarium solani  2 1.0 2.6 
 Gliomastix spp.  1 0.5 1.3 
 Nigrospora oryzae  2 1.0 2.6 
 Penicillium spp.  9 4.5 11.6 
 Trichoderma spp. 18 9.0 23.3 
 Verticillium albo-atrum   2 1.0 2.6 
Sterile mycelia   3 1.5 3.9 
No. of isolates  77 38.5% 
*Based on the 200 segments plated.
